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^ (54) Tide: POLYPROPYLENE FOAM AND FOAM CORE STRUCTURE 

(57) Abstract: One or more external surfaces of an extruded foam are coated by co-extruding a skin of polymer on the surface 
f*^ to reduce the diffusion the foaming gases out of the cells of the solidifying polymer foam. The sealing effect can involve coating 
O one side of the extruded foam (AB foam) or both sides (ABA form). The skins can be solid or foamed. Alternatively, a cylinder 
J— * s formed from an annular die and, preferably, a cylindrical cooling mandrel. By extruding and drawing the cylinder of foam onto 

a cooled cylindrical mandrel, which expands the diameter of the cylinder, the optimum physical properties of the structure can be 
Q achieved. This is because the foam structure is stretched in longitudinal and lateral directions. Preferable, the foaming polymer has 

"inherent melt strength" and "strain hardening" so that the foam cells are more consistent in size and shape. The preferred polymers 

are polypropylene or polystyrene. 
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AMENDED CLAIMS 

[received by the International Bureau on 06 November 2003 (06.11.03) 
original claims 1 to 25 replaced by amended claims 1 to 94 (10 pages)] 

t, A multilayer polymeric structure formed from a eo-cxtrudate of a foamable 
core composition and a first skin cxtrudate layer joined to a first surface of said 
prefoamcd core composition and a second extrudate layer joined to a second surface of 
said prefoamed core composition which comprises: 

(a) a foamed core formed from said foamable core composition and 
comprising a polymer having cells filled with a gas, said first surface and said second 
surface, and 

(b) a first polymeric skin layer formed from said first skin extrudalc 
layer joined to said first surface and a second polymeric skin layer from said second 
exlrudate layer joined to said second surface. 

2. The structure of Claim 1 having a cylindrical shape. 

3. The structure of Claim I having a flat shape, 

4. The structure of Claim I wherein said first polymeric skin layer and said 
second polymeric skin layer have the same composition, 

5. The structure of Claim 2 wherein said first polymeric skin layer and said 
second polymeric skin layer have the same composition, 

* % 6. ITie structure of Claim 3 wherein said first polymeric skin layer and said . 
second polymeric skin layer have the same composition. 

7. The structure of Claim 1 wherein said first polymeric skin layer and said 
second polymeric skin layer have a different composition. 

8. The structure of Claim 2 wherein said first polymeric skin layer and said 
second polymeric skin layer have a different composition. 
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9. The structure of Claim 3 wherein said first polymeric skin layer and said 
second polymeric skin layer have a different composition. 

10. The structure of any one of Claims I, 2 t 3, 4, 5, 6, 7, 8 or 9 wherein said 
foamed core is formed of polypropylene. 

1 1. The structure of any one of Claims I, 2, 3, 4, 5, 6, 7, 8 or 9 wherein said • 
foamed core is formed of polystyrene. 

12. The structure of any one of Claims 1, 2, 3 t 4, 5, 6, 7, 8 or 9 wherein at 
least one of said skin layers contains an additive. 

13. The structure of any one of Claim 12 wherein at least one of said skin 
layers contains an additive selected from the group consisting of an organic additive, 
an inorganic additive, a granular additive, a powdered additive, a crystalline additive 
and a fibrous additive. 

14. The structure of Claim 12 wherein said core is formed of polypropylene, 

1 5. The structure of Claim 13 wherein said core is formed of polypropylene. 

16. The structure of Claim 12 wherein said core is formed of polystyrene. 

17. The structure of Claim. 13 wherein said core is formed of polystyrene. 

1 8. The structure of any one of any one of Claims 1 , 2, 3 f 4, 5, 6, 7, 8 or 9 
wherein at least one of said skin layers is solid. 

19. The structure of any one of any one of Claims 1, 2, 3, 4, 5, 6, 7, 8 or 9 
wherein at least one of said skin layers is a foam. 
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20. The structure of Claim 18 wherein said core is formed of polypropylene. 

21. The structure of Claim J 9 wherein said core is formed of polypropylene. 

22. The structure of Claim 18 wherein said core is formed of polystyrene. 

23. The structure of Claim 19 wherein said core is formed of polystyrene. 

24. The structure of any one of any one of Claims I, 2, 3, 4, 5, 6, 7, 8 or 9 
wherein at least one or said skin layers comprises a composition selected from the 
group consisting of polypropylene, silylated polyethylene, polyethylene, metalloceen 
polyethylene, and ethylene vinyl acetate. 

25. The structure of Claim 24 wherein said core is polypropylene. 
2(>. The structure of Claim 24 wherein .said core is polystyrene. 

27. A method for forming a multilayer polymeric structure which comprises: 

(a) mixing a first polymer with a blowing agent lo form a foamable 
composition having a first surface and a second surface and 

(b) co-extruding said foamable composition with a second polymer 
composition and with a third polymer composition lo form a co-extrudate comprising: 

ar fdkmed core having said first surface and said second surface, (2) a first skin 
layer formed of said second polymer composition joined to said first surface and (3) a 
second skin layer formed of said third polymer composition joined to said second 
surface. 

28. The method of Claim 27 wherein said blowing agent is a composition 
selected from the group consisting of a chemical blowing agent, a physical blowing 
agent and mixtures thereof 
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29. The method of Claim 27 wherein said co-extrudate has a cylindrical shape. 

30. The method of Claim 28 wherein said co-cxtmdatc has a cylindrical shape. 

31 . The method of Claim 27 wherein said co-extrudate has a flat shape. 

32. The method ofClaim 28 wherein said co-extrudate has a flat shape. 

33. The method of any one of Claims 27, 28, 29, 30, 3 1 or 32 wherein said 
first polymer is polypropylene. 

34. The method of any one of Claims 27, 28, 29, 30, 3 1 or 32 wherein said 
first polymer is polystyrene. 

35. The method of Claim 29 wherein said cylindrical co-cxtrudatc is slit to 
form an open shect- 

36. The method of Claim 30 wherein said cylindrical co-extaidate is slit to 
form an open sheet, 

37. The method of Claim 35 wherein said first polymer is polypropylene. 

38. The method of Claim 36 wherein said first polymer is polypropylene. 

39. The method of Claim 35 wherein said first polymer is polystyrene. 

40. The method of Claim 36 wherein said first polymer is polystyrene. 

41 . The method of Claim 27 wherein said second polymer composition and 
said third polymer composition are the same. 
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42. The meihod of Claim 28 wherein said second polymer composition and 
said third polymer composition arc the same. 

43. The method of Claim 29 wherein said second polymer composition and 
said third polymer composition are the same. 

44. The method of Claim 30 wherein said second polymer composition and 
said third polymer composition are the same, 

45- The method of Claim 31 wherein said second polymer composition and 
said third polymer composition are the same. 

46. The method of Claim 32 wherein said second polymer composition and 
said third polymer composition are the same. 

47. The method of Claim 33 wherein said second polymer composition and 
said third polymer composition are the same. 

48. The method of Claim 34 wherein said second polymer composition and 
said third polymer composition are the same. 

49. A method for forming a multilayer polymeric structure which comprises: 

(a) mixing a first polymer with a blowing agent to form a foamable 
composition having a first surface and a second surface and 

(b) co-extruding said foamable composition with a second polymer 
composition and with a third polymer composition lo form a cylindrical co-extrudalc 
comprising: (t) a foamed core having said first surface and safcl second surface, (2) a 
first skin layer formed of said second polymer composition joined to said first surface 
and (3) a second skin layer formed of said third polymer composition joined to said 
second surface, 
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(c) said co-extruding step (b) being effected by passing said cylindrical 
co-exlrudate over a mandrel such that said mandrel is positioned within said 
cylindrical co-exlrudate and by passing a gas from said mandrel in a direction 
countercurrent to a direction of movement of said co-cxtrudate from a co-extrusion 
head to position said co-extrudate away from contact with said mandrel. 

50. The method of Claim 49 wherein said blowing agent is a composition 
selected from the group consisting of a chemical blowing agent, a physical blowing 
agent and mixtures thereof. 

51 . The method of any one of Claims 49 or 50 wherein said first polymer is 
polypropylene. 

52. The method of any one of Claims 49 or 50 wherein said first polymer is 
polystyrene, 

53. The method of Claim 49 wherein said cylindrical co-extrudate is slit to 
form an open sheet. 

54. The method of Claim 50 wherein said cylindrical co-extrudate is slit to 
form an open sheet. 

55. The method of Claim 49 wherein said first polymer is polypropylene. 

56. The method of Claim 50 wherein said first polymer is polypropylene. 

57. The method of Claim 49 wherein said first polymer is polystyrene. 

58. The method of Claim 50 wherein said first polymer is polystyrene. 
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59. The method of Claim 49 wherein said gas directed from said mandel is 
removed from contact with said cylindrical co-cxtrudate by being passed into said 
mandrel. 

60. The method of Claim 59 wherein said blowing agent is a composition 
selected from the group consisting of a chemical blowing agent, a physical blowing 
agent and mixtures thereof. 

6 1 . The method of any one of Claims 59 or 60 wherein said first polymer is 
polypropylene. 

62. The method of any one of Claims 59 or 60 wherein said first polymer is 
polystyrene. 

63. The method of Claim 59 wherein said cylindrical co cxtrudatc is slit to 
form an open sheet. 

64. The method of Claim 60 wherein said cylindrical co-extrudate is slit to 
form an open sheet* 

65. The method of Claim 49 wherein said second polymer composition and 
said third polymer composition are the same. 

^66. The method of Claim 50 wherein said second polymer composition and 
said third polymer composition arc the same. 

67* The method of Claim 51 wherein said second polymer composition and 
said third polymer composition are the same. 

68. The method of Claim 52 wherein said second polymer composition and 
said third polymer composition are the same. 
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69. The method of Claim 53 wherein said second polymer composition and 
said third polymer composition are the same. 

70. The method of Claim 54 wherein said second polymer composition and 
said third polymer composition are the same. 

7i; The method of Claim 55 wherein said second polymer composition and 
said third polymer composition are the same. 

72. The method of Claim 56 wherein said second polymer composition and 
said third polymer composition are the same. 

73. The method of Claim 57 wherein said second polymer composition and 
said third polymer composition are the same. 

74. The method of Claim 58 wherein said second polymer composition and 
said third polymer composition are the same, 

75. The method of Claim 59 wherein said second polymer composition and 
said third polymer composition are the same, 

76. The method of Claim 60 wherein said second polymer composition and 
% said* third polymer composition are the same. 

77. The method of Claim 61 wherein said second polymer composition and 
said third polymer composition arc the same. 

78. The method of Claim 62 wherein said second polymer composition and 
said third polymer composition are the same. 
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79. The method of Claim 63 wherein said second polymer composition and 
said third polymer composition arc the same. 

80. The method of Claim 64 wherein said second polymer composition and 
said third polymer composition are the same. 

8 1 . The polymer structure of any one of Claims 1 , 2 or 3 which includes at 
least one third polymeric skin layer on either the first polymeric skin layer or Che 
second polymeric skin layer. 

82. The method of any one of Claims 27, 28, 29, 30, 3 1 or 32 wherein at least 
one third skin layer is co-extruded cither on said first skin layer or said second skin 
layer. 

83. The method of any one of Claims 49, 50, 53 or 54 wherein at least one 
third skin layer is co-extruded either on said first skin layer or said second skin layer. 

84. The structure of any one of Claims I, 2, 3, 4, 5, 6, 7, 8, 9, 14 or 1 5 wherein 
said foamed core is formed of a polymeric composition selected from the group 
consisting of a blend of polypropylenes, polypropylene and polyethylene, and 
polypropylene and metal locene based polypropylene. 

85. The method of Claim 82 wherein at least one of said skin layers contains 
n an additive, 

86. The method of Claim 83 wherein at least one of said skin layers contains 
an additive. 

87. The method according to claim 49, wherein the first skin layer is solid. 

88. The method according to claim 87, wherein the second skin layer is solid. 
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88. The method according to claim 49, wherein the first skin layer is foamed. 

89. The method according to claim 88, wherein the second skin layer is 
foamed. 

90. T he method according to claim 49, further including at least one further 
skin layer disposed over at least one of the first and second skin layers. 

91 . The method according to claim 49, further including third and fourth skin 
layers disposed on the first skin layer. 

92. The method according to claim 91, wherein at least one of the first, 
second, third and fourth skin layers includes an additive. 

93. The method according to claim 91, wherein a first one of the first, second, 
third and fourth skin layers is solid and a second one of the first, second, third, and 
fourth skin layers is foamed. 

94. The method according to claim 49, further including third, fourth and fifth 
skin layers disposed on at least one of the first and second skin layers. 
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